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Thle pathogenesis of tuberculosis has for many years been thought
of in terinhs of primarv or 'childhood type" tuberculosis and reinfec-
tion or adult type", tending to be differentiated eaclh into its own
ratlher clharacteristic clinical and prognostic pattern. Tuberculin and
x-ray surveys of children and Y-oung adults the past twenty years have
conditioned our thinking in terms of tuberculin negative and positive
reactors, agrain each with its own tvpe of lesion: primary or "child-
hood type" tuberculosis occurring in those initially negative reactors
who turn positive, and reinfection or "adult type" tuberculosis that
occurs in those already positive. Still furtlher lhas been a prevailing
view that 'primary" tuberculosis is a relatively benign disease com-
pare(c to that of "reinfection" type.

Glhon1 anicl Ranke2 first wrote of "primar " tuberculosis as a "child-
hlood" disease ancl 'reinfection" as its "adult" form. Epidemicologi-
cal changes in the morbidity and mortality of tuberculosis have al-
tered our attitude towards these earlier concepts, because large sec-
tions of thle plopulation now do not dev-elop their first or "primary''
infection until the second, third or fourth decades of life.
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It is the purpose of this study to present the clinical observations
of a long-termn follow-up study of tuberculosis in nurses with somiie
discussion of the subject of so-called "primary and reinfection"
tuberculosis in young adults. Tlhe execution of this study of the
pathoogenesis of tuberculosis as seen in our nurses presents nothing
new. Similar work was initiated in this country bv Amberson and
Riggins,:1 Geer,-' Shipmiian- and Davis,5 Myers" and, in Norway,
Heimbeck.7 before ours was beg,un in 1932 at the Boston Citv Hos-
pital. A five to fifteen year follow-up of 745 nurses admitted as regu-
lar students to our training school is the basis of this report. The
discussion w-ill pertain to the clinical course, treatmiient, and prognosis
of the seventy-one cases of tuberculosis that developed in the tuber-
culin negative and positive reactors on admission.

INCIDENCE ()I TUBERCULOSIS.

It is of interest in the first place that the tuberculin negative
and positive reactors were almiiost eclually divided on admission
(Table I).

Tuimz3 E I.

INITIAL TFlUJElRCtULIN TESTI IN 745 NURSES.

Total nurses sttidied: 1932-1948 .............................. 745 (100 %)
'I'otal tuberculin negative on entry 362 ( 48.6%)
TIotal tuberculin 1)ositive on enitry 374 ( 50.2%)
Initially uinknowni ............. 9 ( 1.2 )

Secondly, Nwhlile somewhlat more tuberculosis appeared in the ini-
tially negative reactors over fifteen years, there wvas no significant
difference in the total aiiiount of clisease appearing in the two groups.
(Table II).

TrABIE II.

TUBERCU'LOSIS IN 745 NURSES.

.l . Per Cent
Total tuberctulosis in 745 nurses................................ 71 9.5

Thc in 362 initially negative reactors ................ 40 11.0
Tbc in 374 iinitially positive reactors ................ 31 8.2
Tbc in 9 uniknoxwn r-actors ............................... 00.0
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Fifty-two, or fourteen per cent of negative reactors remained nega-

tive throughout training. Therefore, if one studies the total amount of
tuberculosis in the initially positive reactors compared with what ap-

peared in those who converted from "negative" to a "positive" tuber-
culin test, there is more tuberculosis in the group who "converted".
(See Table III).

TABLE III.

TUBERCULOSIS IN "NEGATIVE" REACTORS.

No. Per Cent

362Negatives, total tuberculosis .............................. 4011.0
285 Negatives, converted to positive 40 14.0

52 Negative through training .......................... 23.8
25 Unknown course ............................... 00.0

The 71 cases of tuberculosis include one case of cervical lympha-
tic disease proved by biopsy, 65 cases of pulmonary tuberculosis and 5
cases of pleurisy with effusion without demonstrable parenchymal

ANNUAL TUBERCULOSIS RATES IN NEGATIVE AND POSITIVE REACTORS

PER CENT OF CASES OF TUBERCULOSIS APPEARING EACH YEAR

10 IN THE INITIALLY POSITIVE AND NEGATIVE TUBERCULIN REACTORS
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CHART I.
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disease. Hereafter, tuberculosis that appears in "negative" or "ini-
tially negative" reactors implies that the "negative" tuberculin test
has turned positive.

Thirdly, there was a closely parallel course in the rates at which
tuberculosis appeared each year after entrance into training in the
two groups of tuberculin reactors. (See Chart I).

If, however, the tuberculosis of the negative reactors on admis-
sion is analyzed and its appearance in years from date of entry is
compared with its appearance in years following date of "conversion"
from tuberculin negative to positive, a different picture is presented.
(See Chart II).

ANNUAL TUBERCULOSIS RATES IN NEGATIVE REACTORS

APPEARANCE OF TUBERCULOSIS FOLLOWING CONVERSION OF

100 TUBERCULIN COMPARED WITH DATE OF ADMISSION TO TRAINING
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to
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40
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CHART II.

Thus two years following admission to training the initially
negative reactors developed 55 per cent of their tuberculosis, but
two years following tuberculin conversion to positive 85 per cent
of the disease had appeared in the same group. Positive reactors



16 THEODORE L. BADGER AND L. FRED AYRAZIAN

in the same two year period developed only 32 per cent of their
tuberculosis. After the five year period following admission to
training thie negatives on acldmission shlowed 90 per cent and the
positives 70.5 per cent of their disease. Once again the passage
of time levels the early differences in incidence of tuberculosis be-
tween the two groups.

Fifty-two individuals in this series (or 14.3 per cent of all nega-
tive reactors), remained negative throughout the three year train-
ing period xx ithi a constantly high degree of exposure to the tubercle
bacillus from open pulmonary tuberculosis on the wards. Their late
tuberculin conversion rate is not known but it is known that, over the
fifteen year study period, only two cases of tuberculosis have so far
appeared in those nurses whlo remiiained tuberculin negative through
training; a rate of 3.8 per cent. Nvhich is the lowest of any group.
(Compare 'Tables II and III).

THE CHARM TER OF 1UBERCULOSIS IN INITIALLY TUBERCULIN

NF ATI1VE ANsTl) POSITIVE REACTORS.

The case hiistories that follov are a sampling, to demonstrate
only a fess of the similiarities and differences that existed in the
tuberculosis that developed in the two groups of tuberculin reactors.

Case I. 1. I .C.

PROGRESSIvE MEINIMAi, DISEASE AT BED RiEST IN AN IJNITIALLY NEGATIVE
REACTOR.

This 18 year old, vei-y blond youiiig nurse was adm-itted to trainiing with
a negative tuberctulin test in September, 1932. July, 1934, her tuberctulin
test was first positive, at the time that a fever of uiidetermiined origin appeared
along with small-joiint pain, but Ino rednes.s. She was hospitalized at that
time, July, 1934, reimiained at bed rest and xsas studied thorouglhly for the
cause of her low--grade fever wsith the final thought that it wsas rheumatic.
Discharged home in December, 1934 after fix-e moinths of bed rest, she re-
turned to dtuty in January, 1935, feeling wxell.

A week after starting work, she fainited on the wsard, w^as hospitalized
again, and was found to have fever to 100 aind some recturrence of joint pains.
Therefore, still being thought rheumatic, sshe was transferred to a hospital
for rheumatic fever. Here she was symptom free for a few weeks, then showed
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a slowly rising temperature. 'I'lree months after admission she had cough
aind sputum. X-rays showed extenisive infiltratioin of the left upper lobe and
a sputum conitaininig many tubercle bacilli.

Reviewing her plates, she showsed in July 1934, a small area of infiltra-
tioin, 1 cm. in diameter in the periphery of the third left anterior interspace, not
seen during her hospital admissioi. In January of 1935 wlhen she returned
to wNork, there was in additioni a gland in the right hilar region not present
before or after.

Her stubsequLent history wsas that of tuberculosis of the sacroiliac joint
necessitatinig a cast for 18 montls. In addition, she carried artificial pneu-
nmothorax oIn the left for six years. Today a small residual wxell-calcified
lesion is seeni in the left upper lobe apex. She is living a normal life with
a full-time job.

'This girl witlh a negative tuberculin test was founid tuberculin positive
w heni slhe de eloped her first inifection w ith tuberculosis. Her minimal lesion
pirogressed to far advanced in spite of eight months of bed rest. ler joint
sNmptoms, her active sacroiliac disease and her pnieumonic spread suggest a
hematogenous phase of her tuberculosis.

Case 11. A. C.

PROGRESSIVE MINI.MAL l)ISEASE IN AN INITIALILY P0SITIVE REACTOR.

This 19 vear old girl w11o -svas tuberculin positive oni entrance with a
negative clhest plate developed a small 1.5 x 2 cm. lesion in the riglht mid-
clhest two years after admission to training. She wxas entirely symptom free
wsitlhout physical finidings. Re-x-ray a month later showNed wshat w^ as thought
to be a central hiighliglht. lut oii re-examination four days later, it was no
loniger visible anid at no time subsequently did it reappear. She remained
at part-timiie work with extra rest. Regular monthly x-ray showed a reces-
sioIn in the size of this lesion, anid genieral well-being.

Ilowseve-, in spite of her good pr-ogress, 13 nzozthIs after the first lesion
was seen, thei-e appeaied oni routinie x-ray a new 5.5 x 2.5 lesion at the left
apex. Once againi it w-as enitirely asymptomatic and wxithout physical signs.
She was hospitalized and given bed rest along wxitlh left artificial pneumothorax
for eleven unoiths. 'rhe latter was abandoned then as unisatisfactory after two

pnieumoniolyses. An obliterative pleuritis followed. I1er recoxery was un-

eventful anid today she is well, wsorking ftull time w^ith both lesions well cal-
cified, married with one child.

She represents reactivationi of tuberculosis in a positizv reactor. She is
probably very similar to the precedinig case except for the long hiattus of well-

being between the appearance of the first and second lesions oni opposite sides,
during wlhich she remained on duty.
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Case Illi. C.

A HEALING 1MINIMAL LESION IN AN INITIALLY -NEGATIVE REACTOR WXHILE
ON DuTY.

This 18 year old girl entered trainiing in September, 1935, with a nega-
tive tuberculin test and a negative x-itay of the lungs. Because of a severe
streptococcuis thi-oat twio moniths after admission, she stopped trainiing and was
re-admitted in the niext class fiv e nmolnths later. At this time her tuberculin
test u-as strongl/y positzve to 0.001 mg. of old tuberctulin. She showed on
x-ray a hom-iogenious deinsity. 1 x 3 cim., in the per-iphery of the right first
initerspace. She refuLsed treatment btut wxas co-operative in her monthly check-
up. No ftui-ther signi of her lesion could be seen after five months, but in
October, 1947, ther-e is an irregular calcified deposit at the site of her early
infiltratioll.

She is niow ws ell, married, with twx ins a year old.

TIhiis gir-l i-epr-esenits wlhat mutst have beeni a first inifectioni with tuber-
culosis in one wxhose resistance wxas good. Ier pattern was pareinchylmlal
disease w-ithout demiionstrable regionial glandtular enlargement.

Case I1V. E.W.P.

A HEAt ING MININIAt LESION IN A (OI,OREO) GIRL INITIALLY 1'UBERCULIN

POSITIVE WIIILE ON TX'TY.

This 19 year old colored girl camiie to t-taininig in September, 1942, with
a positive tuberculin test aind a negatixve x-ray. Eleven months after admis-
sion she dex-eloped. witlhotut symptoms. a gi-otunid-glass comet-like lesion 1 x 1.5
in the riglht third aniterior initerspace immediately belowx the initer-lobar septum.
apparently in the right middle lobe.

Owinig to the wxar anid the shortage of beds in both sainatoi-iium and hos-
pital, she remainied at x-ork uinider close montlhly cliniical and x-ray supervision.
In October, 1946, the lesioni was smiialler, reti-acted anid fibrotic, showiig, by
1948. smiiall calciumiii deposits. She is wxell anid workinig full tinme now.

TIhet e is nio rieasoni to suppose that this snmall asymilptomatic lesioni was
other thani a first inifectioni similar to the preceding case, which became illani-
fest by x-ray wxithiin the first year of enitet-inig traininig. This colored girl
also showxed exttaordinarily good conistitutionial resistaiice. Iers was a smlall
pairenclhynmal lesioni wxithout demonstt able r-egional hilar glanid enlargement.

Case IV. M.R.

A(I'TE EXtU)ATIVE TuB3ERCtILOt S LOBnAR PNEIt-MONIA IN AN INITIAILI.Y
NEcGA'I'IVE REC I OR.

Thlis 18 year- old girl wxlho entei-ecl ti-ainiiitg in September, 1935, remiiainied
tuberculini negative thirotgh Mlay of 1936. September 5. 1936. she wxas ad-
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mitted for minor urinary symptoms following a bad cold of a week's duration.
She had had a stuffy nose and an unproductive cough, without fever.

Following admission to the hospital she rapidly developed high fever
with pneumonic consolidation of the entire left upper lobe, over a ten day
period. Her sputum became positive for acid-fast bacilli and her tuberculin
test was positive for the first time. Transferred to a sanatorium she was given
artificial pneumothorax, did well for about a year, then developed another
pneumonic spread to the right side with cavitation. She died 18 months after
the onset of her disease.

This acute pneumonic lesion appearing three months after a known nega-
tive tuberculin test must once again represent a first infection with tuberculosis
in an individual of high sensitivity to the tubercle bacillus and low bodily
resistance.

Case Vi. E.P.

ACUTE EXUDATIvE LOBULAR PNEUMONIA IN AN INITIALLY POSITIVE
REACTOR.

This 18 year old girl admitted to training in 1938 was tuberculin positive
with a negative x-ray and a normal physical examination. Fifteen months
after admission, in December, 1939 she developed a pneumonic lesion in the
upper third of the right lower lobe, with positive gastrics. Under sanatorium
bed rest, she cavitated. She was given pneumothorax in February, 1940 but
spread in March, 1941 to the left side. In September, 1941 she left the
sanatorium against advice, married and did well at home. for a year and a
half maintaining her right pneumothorax. Then she returned in MIay, 1943
quite active, was collapsed on the left and re-expanded on the right. In
February, 1947 the left pneumothorax was abandoned because of an oblitera-
tive pleuritis. Today she can be considered no more than quiescent and still
treating.

There would seem to be very little difference between this and the pre-
ceding Case V. Both were acute pneumonic lesions varying only in the
anatomical extent of lung involvement. The first, a pneumonic lesion in a
girl tuberculin negative three months before; the latter a pneumonic lesion
in one tuberculin positive since entrance. Neither presents any clinical or
x-ray distinctions that would classify it a primary as opposed to a reinfection
type of tuberculosis. They are both clinically apparently the same thing, a
first infection, or more simply, progressive pulmonary tuberculosis.

Case Vii. J.F.

PLEURISY WITH EFFUSION IN AN INITIALLY NEGATIVE REACTOR.

This 19 year old girl was admitted to training in February, 1932. She
had a negative chest x-ray and a negative tuberculin test which turned positive
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six months after admission. February, 1933, one year after admission, routine
x-ray revealed a smiiall mottled infiltration one square centimeter in size in
the lower segment of the right upper lobe with significant enlargement of the
regional hilar lYmph niodes. For twxo days she had had a small pleuritic pain
in the right midaxilla wxithout fever, cough or loss of wxeight. She was
removed fiom traiining and sent home on 22 hours bed rest a day, which she
is said to have observed for four months. Fiv e moniths after the appearance
of her- parenchymal lesion on the right she had a bad head cold. Two weeks
later she developed ani acute febrile serofibrinotus pleurisy wxith efftision on
the r-ight, for wlhich she received eight months of sanator-ium care. Shortly
after disclharge she wsas imiarried agaiinst advice and hlad three children. Today
she remiiainis xxell and has brought tup her whole family wxithout further re-

activationi of her tuberculosis.

Slhe wxas the first case of pleurisy that was shown to follow in the wake
of a first or primiiary infection of the lutng after conversioin of her tuberculin
test.

Case 1ll/!. I K.

PI ElEURISY Nx ITTIi TIFlF SION IN AN INITIAALY 1POSITIVE REACTOR.

'I'bis 18 year old ntirse was admitted to training in Febriiary, 1942, with
a positiv e tulbert olin test. In April, two moniths after enitering training she
had a smiiall pleturitic-like paini in the left low-er- chest, w ith a nlegative x-ray.
In IMay, three imionithls after admissioni she had a similar but less marked pain
in the t-iglht loxer cltest. In Junie, four months after admission she developed
a snmall serotus efftusioni of the right chest for wlhich she took three months
of saniatol-iuimi care, uniitil October 30tl. She retturned directly to dtity, obvi-
otisl too SOOI, as sheldeveloped acute pleturisy w ith effusion oni the left, to-
gether- -N ith enlargenmenit of a left hilar gland. Seven imiore months of sana-
tor-iuimi cat-e folloxx-ed. l'ieuiumothorax xw as accidenitally established wihile tap-
ping the clhest. She is x-vell today six )ears later anid wxorking full time wxith-
ouLt furtlher r-eactix-ation.

ANATO-MICAI NATURE OF THE 'TUBERCULOSIS.

'The lesions withi whiich we have had to work have for the most

part been small pulmonary infiltrations 1 x 2 cm11. in diameter with
none larger than 6 x 8 cm. in the minimal group. They are classified
in T5able IV.
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TABLE IV.

INITIA1, CLASSIFICAT10N OF 70 PULMONARV LESIONS.

Total .Iegatizvs Positives
No'(. Per Cent No. No.

jinmal ............ ............ 52 74.0 31 21
1. Advanced ....................... 913.0 2 7
Advanced .................... 3.02 0

urisv wsith Effusion .............. 5 7.0 4 1
UTnknowni .......................... 2

Total. . 7 0

3.0

100.0 40 30

No atteipt is made liere to distinguish between clinically
significant tuberculosis and subclinical disease. Tlhe reason for this
is that all early lesions are considered potentially progressive until
proved otlherwise. TI'herefore, the true picture of the pathogenesis of
tuberculosis on a clinical basis, we believe, is best made without
such a differentiation.

TREATMENT.

Tlhe treatment of nurses was fundamentally bed rest with
definitive collapse procedures when indicated. No strepto)mycin was
available for any cases. TFable V shows the types of treatment in
nurses, used throughout the study.

TABLE V.

'1RE ATM'ENT OF 70 NURSES WITII TFUBERCULOSIS.

ANegatives (40) Positives (30) Total (70)
N"o. P'er Ceizt 'No. P'er Cent Not'?. Per Cent

Sanatorium care .... 24 61.0 17 57.0 41 59.0
llome care ............ 5 12.0 5 16.0 10 14.0
OIID supervision 10 25.0 7 24.0 17 24.0
Details Inot known 1 2.0 1 3.0 2 3.0

Total ... 40 100.0 30 100.0 70 100.0

1Bed rest, in both "sanatorium" care and "lhoiime" treatment
inclucded bathroom privileges except for the few who were cared
for at the Boston City Hospital where absolule bed rest was imposed.
bior the minimal lesion, six weeks to fourteen montlhs of bed rest
was instituted for those who needed no collapse therapy. The
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average periocl of bed rest was five and one lhalf montlhs in botl
the initially- nerative ancl positive tuberculin reactors for minimal
lesioni.

Jour to eig,ht imiontlhs of slowlyN increasin(r exercise and privileges
clharacterized the convalescence in the uncomplicated cases. "Out-
Patient I)epartment supervision" wras a routinie of regular monthly
general physical, roentgen and laboratory examination. T'hiis group
of nurses remained on duty, and x itlh the co-operation of the train-
ing sclhool, was permitted a mid-clav rest N-itlh dietary additions, and
was excused froimi niglht duty as long as was requested. h'l'ese girls
were indeecl treated" ancd were wratclhed xx ith the utimiost care.

Table VI furtlher elaborates the specific treatment proceclures in
the two groups of initially negrative and positive reactors.

T.uii,E.VI.

SPECIFIC TRA I1_MENF,F IN 70 TUBERCULOUS NURSES.
.1'<-tni's (40) Posi'l- (30s ) Total ( 7()
.,o. Per (Ctott o. P r Cent Nlo. Per Cent

Bed rest oili 22 55.0 10 33.0 32 45.0
I'netinuothorax 8 20.0 10 33.0 18 26.0
ThIlor-ocoplastN ......... 2 7.0 2 3.0
OPL) supervision ... 9 22.5 7 23.5 16 23.0
Unkiiown .... 1 2.5 1 3.5 2 3.0

Total ............ 40 100.0 30 100.0 70 100.0

It should be made clear at this point that all early tuberculous
lesions are potentially progressive and xvhere symptoms of activity
also accompany the x-isible x-ray infiltration, however smiiall, there
xvas no questi(n of the need of bed rest treatment. A careful,
scrupulous detailed history remains a great necessity in these cases.
Too muclh emiphlasis may be placed upon the x-ray appearances alone.
The physical examinationi of the lungs w itlh these small lesions is
almost alwx ay-s negative but the general physical examination may
rev-eal defects that xvill bear an untovard effect on the progress of
the infection. A nmnthl og-eneral examiiination, x-ray, laboratory
study of blood, sedimentation rate, urine and xeight, xvith a careful
interval history leads usually to a valuable estimate of the tuberculous



OBSERVATIONS ON THE PATHOGENESIS OF TUBERCULOSIS 23

lesion and of the patient as a whole. T'lhis type of individual study
was the basis of our "Out-Platient Department supervision."

I'lcurisy wi/lh Effusisoit.
Th'lere were in all 13 instances of pleurisy wvith effusion, as

follows: 5 cases witliout any visible parenchvimal lesion, 3 that
followed the appearance of parenchymal disease by several months,
4 that were associated witlh imiinimal parenchymal infiltration after
conversion of tuberculin and one which presented successive effusions
on the right and then the left sides (Case VIII). Pleurisy with
effusion has been demonstrated in this series to follow the primary
infection after conversion of the tuberculin test to positive. There-
fore it hlas been classed as a reac/iva/ioit in every case where a
parenclhymal lesion was present or had been present.

Tables VII and VIII show the end results of the 71 cases of
tuberculosis. Arrested tuberculosis includes also cases that are ap-
parently healed. Unexpanded pneumothorax is classed as "still
treating." Reactivatiozs include asymptomatic x-ray-visible spreads
and pleurisy with effusion as outlined above. "Reactivations" are
classed only in those individuals who haxve been "arrested' and
developed a new lesion at some subsequenit date.

TABIE VII.

END RESULTS OF\MINI\MAL TUtBERCU LOSIS.

Mlinimm al Tuberc ulosis (53)
A Eutd Results

.Ye,

Finally ai-r-ested ...... 27
Still treating .......... 3
D)ead 0....................
t'nknoswn ................ 1

'lfotal. ............. 31
/v'. Rcati7'citio,i&

Inifiltrates ................ 6
I'leural effusionis 4

Iat/}Zi/
'ti(ll /3

i";I'5s (31 )
Pc;- Ce;;t

87.0
10.0
0.0
3.0

1 00.0

Lu11tialll1,
Positives (22) To.tzl (53)
ro. Pe;- (. co,t l o. Pr(tct
18 82.0 45 85.0
2 9.0 5 9.0
1 4.5 1 2.0
1 4.5 2 4.0

22 100.0 53 100.0

19.3 7 31.8 13 24.5
1 2.9 3 1 3.6 7 1 3.2

3 2.2 10 45.4 20 37.7Total ........I10
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FABLE VIII.

END RESULTS OF MODERATE AND FAR ADVANCED AND
EXTRAPULMONARY TUBERCULOSIS

WI'rTh EFFUSION.

Alod. arnd Foar .4dvanced (11) Yegati

Finally arrested ......... ............ 0
Still treatiiig ...... ............... 2
Dead ..................... 2

T.xtrapudnonary (1) .............................. 1
Unitkitoaw, (1) ........0.................... 0

Totals ................... .. 5

PlZeirisy wit/h Effutsionz (5)
(no iinfiltrationi of lunig)

Finallv arrested ..................... 4
Reactivations .

Totals ......... ............ 4

AND I'LEURISY

'ye Positive Total

5 5
2 4
0 2
0 1
1 (dead) 1

8 13

1 5
2

5

Total Cases ot Fables V II and VIIII: Negatives 40, Positives 31. 'Fotal 71.

DISCUSSION.

TI'his long term study of the pathogenesis of tuberculosis re-
emphasizes the author's earlier observation on this series of nurses
in 1941.' Trhere appeared then to be no distinguishing features in
the clinical and x-ray characteristics of the tuberculosis that ap-
peared in these nurses, whether they entered training as non-reactors
or reactors to tuberculin. Distinction between so-called primary and
reinfection tuberculosis was not apparent clinically at that time and
the constitutional factor of resistance to tuberculosis appeared one
of the most important features in the course and pattern of the
infection.

The longer follow-up of this same group over five to fifteen
years has emphasized the earlier conclusion that we are dealing
with the same type of disease in both the initially negative and
positive reactors. There has appeared over the years no distinguishing
difference in either treatment or prognosis of the tuberculosis or its
pathogenesis as seen in clinical and x-ray study. Amberson12 has

1

1
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pointed out that the distinction between primary" and 'rein-
fection" tuberculosis must be made on a pathologgical basis. There
is every reason to believe as these figures slow that all the
tuberculosis in these young people is primary" tuberculosis.

Ustvedt ' in reviewing Norwegian experience comes to these
same conclusions; that clinically there is little difference betwreen
the reactions of children and adults, and 'primary" ancl "rein-
fection" tuberculosis are clinically indistinguislhable.

Probably the greatest contributors to this subject are Medlar"'
and Terplan' in their exhaaustive pathol-gical studies of the patho-
genesis of tuberculosis in h1uIm1anis.

MIedlar1" has shoN-n that there is no clear-cut pathological
difference between "primary" and "reinfection" tuberculosis. He
uses the term '"reinfection" only in the sense that a previous infection
has been entirely healed and the new ''reinfection" behaves patho-
logically like the former 'primary.' In his pathological study of
"Primary and Reinfection Tuberculosis as a Cause of I)eath,"1" he
found that the "primary" or first infection was the usual cause of
death from tuberculosis under the age of fortv but was occasionally
its cause up to sixtv y-ears. B3eyoncl the age of forty "reinfection"
tuberculosis was imiore common (the termii reinfection being used
again in the sense of new disease that has been ac(luired in the
presence of a former but obsolete and lhealed "primary").

h'lie influences that make 'primary" or "first infection" tuber-
culosis in one individual go on to subcliinical healing throughout its
course, whlile aniotlher becomes progressive cavernous disease and still
anothier showN s earlv pneumonic consolidation witlh progression to a
rapid deatlh, are not clear. 'I'he clinical observations of tlis study
point to the imiiportance of inherent constitutional resistance as being
one of the most important influences in establishing the course and
prog-nosis of each case. All our nurses had the same tlheoretical
exposure to sputum poIsitive cases of tuberculosis during training
with closely similar living and working conditions. It is of more
than passing interest that the initially tuberculin negrative and
positive groups developed not only a closely simiilar amount of
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tuberculosis but that the disease was alike in both groups as ,een
by similar treatment and similar end results.

It is of interest also that among the negative reactors on
admission 14 per cent went throughl training without ever turning
tuberculin positive. l'erhaps these wNvere endowed with a very
superior resistance to tuberculosis w-hliclh clestroyed the tubercle
bacillus before it could establislh a "beachi head" in the body. Per-
lhaps they were just lucky. Eighty per cent of those who did turn

positive showed no x-ray or clinical evidence of tuberculosis and
exlibited the presence of acquired infection only by a positive
tuberculin test. Fourteen per cent of those wlho did turn positive
show-ed x-ray evidence of tuberculous lesions, with approximately
one qjuarter of them sub-clinical throughout the course of their
x-ray visible disease. These groups miiu.st all have been endowedI
with ,goocl resistance to their infection.

Amberson' believes too, that the constitutional factor of in-
lherent resistance to tuberculosis or its absence, is probably most
important in establishing the pattern of disease. But other factors
of age, nutrition, fatigue, ancl plyvsical and psychological response
to work must also play their large part in the capacity of the
indiv-idual to handle his tuberculosis.

h'l'e results emiphlasize that the tuberculin test remains the
diagnostic standard for the presence or absence of tuberculous in-
fection, but it is no criterion of differentiation between primary and
reinfection tuberculosis. h'l'e tuberculin test on admission, whether

positive or negative, dild not appear influential in the type of tuber-
culosis that subsequently developed. Th'le iiimportance of x-ray surv7ey
on a six months basis for positive as well as initially negative re-

actors is well established where known contact to tuberculosis is hicrh.
Good nmechanical teclhnique for breaking contact and spread of

tubercle bacilli shoulcl be established, but dependence upon these

teclhnical factors of prevention slould not be exploited at the ex-

pense of other measures. No matter what mechaniical or immun-
ological procedures are u.sed in prevention, constitutional resistance,
general healtlm, fatigability, diet and nutrition, the way of living
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and psychleogical reactions to famiiily, Nork and recreatioin, all play
their part and contribute to the response of the host to infection.
Can the student nurse be taughlt to live properly duLring the some-
what hazardous experience of niursing? Is the never endingr pres-
sure of work and studies with clhronic fatig,ue a factor which we
underestimiate in the higlh inciclence of disease in the student nurse
and doctor ?

It can be noted that in this experience witlh tuberculosis the
nurses have done well over the years of observation. Wh-lietlher this
is clue to their constitutioinal resistance, their urban origin, the
early diagnoses of the small infiltrate, their initial reaction to
tuberculin, their treatiiment, or the nature of their individual super-
vision and rehabilitation, it would be difficult to sav. No one factor
alone seemns responsible, but all have contributed to a g-enerally
favorable late end result.

CONCLUSIONS.

1. A follow-up study of 745 nurses from 1932 to 1948 slhowed
9.5 pelr cent developing tuberculosis, 8.2 per cent of the positive
reactors developing the clisease, while 14.0 per cent of those who
coinverted" from negative to positive cleveloped it. E,'leven per

cent of the initially negative reactors as a whole cleveloped tuber-
culosis.

2. I'lere Nwere no clearly distinguishable differences in the
tvpes of tuberculosis, in its clinical course, its x-rax mlanifestations
or its prognosis, as it appeared in the initially negative or positive
reactor.

3. h'l'ere appears to be no sound clinical basis for clifferentiating
the tuberculosis that appeared in these v-oung aclults in the dis-
tin-uishing terms of iprimary" and "childhood tVpe," or "reinfec-
tion" or 'adtult type"' of clisease.

4. A discussion of the clinical observations on thie pathogenesis
of tuberculosis is related to recent pathological studies which deviate
fromii long accepted dcogma concerning so-called "primary" and
reinfection" tuberculosis.
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